KPA XML ^Ai 



IBI 01 XI 1 / 1 



(1 9) KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



numbe?: liCati0n 1020020038044 
(43)Date of publication of application: 
23.05.2002 



(21 )Application number: 1020000068093 
(22)Date of filing: 16.11.2000 



(71) Applicant: 

(72) lnventor: 



SAMSUNG ELECTRONICS 
CO.. LTD. 

CHO, MYEON GYU 



(51)lnt. CI 



H04B 3/04 



(54) AGC CIRCUIT FOR SECURING POWER OF RECEIVING SIGNAL 



! 

_4i 




If! 



S iTr T~ 



1 



T ~ 



(57) Abstract: 

PURPOSE: An AGC(Automatic Gain Control) circuit 
for securing a power of a receiving signal is provided 
to prevent a clipping irrespective of a PAR(Peak to 
Average Ratio) characteristic of receiving data and a 
characteristic of a channel. 

CONSTITUTION: An ADC(Analog to Digital 
Converter)(201) converts an inputted analog signal 
into a digital signal. The first arithmetic unit(202) 
obtains a power of the digital signal. The second 
arithmetic unit(203) obtains a mean to the power. A e 

clipping error rate/optimum threshold determining logic(204) responds to the power and the mean power 
obtained the first and second arithmetic units(202,203) and determines a clipping error rate of the ADC 
(201) and a threshold. A comparing unit(205) compares the mean power from the second arithmetic unit 
(203) with the threshold. A gain control unit(206) increases or decreases the gain of an analog amplifier 
(207) according to the compared result from the comparing unit(205). The third arithmetic unit(208) 
obtains a power of a signal filtered in a BPF(Band Pass Filter)(212). The fourth arithmetic unit(209) obtains 
a mean to the power. A power compensating unit(210) compares the mean power to the signal before 
filtering transmitted from the second and fourth arithmetic units(203,209) with the mean power of the 
filtered signal, and generates a control signal for compensating the power. A shifter(211) responds to the 
control signal generated in the power compensating unit(210) and enhances the power of the signal 
filtered in the BPF(212). 
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SQie-MStiCK;. 

ass 

3MA§ 

£ 2^ b era on oi^ £g ti^ej ^zm moi^?i ««■ m^e; nan 

a. 

♦Ego, w« M ^22J £2+ 
201 : : ADC202 : M 1 34*^ 

203 ; a 2 3£N^2D4 : OHEIM/SI*! EiSf^-SS 

205 : U|S^2ffi ? : 0W HIDI^ 

207 : XJferSH S =2QB : 731 3 2*^ 

209 : 7S 4 34^210 : ADC 

21 1 :;$£H212% CH^ 'SjH\.SH(BPF) 



□ IU1S l-l A| e /ry AfiLI CJ ) wuwuuinvciwii nuou/Jir Eir jx-i,,mjwim t. «^ -t-*-:^i= ' ■ •- w « 

^ ?s aswi str 21010. 

AGC& Automatic Gain Control^ ttS OI^SSs StK>. Olzr, SSM fitH*!" B»£WI2| 4! 




ADSL(Asymmetrlc Digital Subscriber Line : 
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llgUP^ 1ST JetelM SHffl «B"BS} "wOl.srSt."*. 5. 451~, 948^. ; APPARATUS AND JO^ FOR 
CMINIW ANALOG AND DIGITAL AUTOMATIC GAIN ONTROL IN RECEIVERS WITH e^'TA^IBNAL PROC^^ 
11. 199&5 41 m. Susanuma #08 3«1 SRS OR «J(U.S. Pat. No 5,507 023) tn 5 E SiH,US 
AN ABC crRCUIT CAPABLE OF EXPANDING A DYNAMIC RANEE", HE!!! 1999^ W W. Ha SW fjoj 
QR e^cu.S. Pat. No. 5,999.578), AUTOMATIC GAIN CONTROL CIRCUIT OF RADIO RECEIVER 7HAIEI 

1(104). 

Wlt= _ a _ v „ _ _ _ . ilter 

8PF)(107)S ' " ~ "*""' "* 

°t» iByi 71*1 4=dS 0^§3 dS:(analog signal ; S(t))= Ofersa-PXIS 3aa(101)S 7i« 
□3l ^IfdigUaT slgnaf ; sfn))k feo. 10*. 2567H2J EIOIEIS ^23 = SK-r2| 
DMT(Discr"ete Ki-Tone) ak^&l)§ 391 1 3^(102)1 1*1 SCHZiOl **IBD. 3HIH, 

■ 1 oi5I5(iS» ■« SOB 3d- 121= XO 2 2?a¥(103)sL S^EIOI. OH OMT ^MOfl CH^ §201 

=al£(threshold : TH) ^ HIIQ3Q. tdim §21, £?\ Sd §2171 Efl^E 2WH)SQ f 2a ^ 





M S71AI?I?IU Sfr OPIAI. 8*7|(-10B)OI SJtfl 7J§ 01^ 2g S1S(100)0II SfiHWTfl a 

= oi^ sts qkh i^w** 1121 §ci. 

gaio*i » gain, + galiut« * sign. 

0171 Ad. gain.s &J&2\ Ol^g, gain^ Jim Om £S S1£(100)2J 01^ BM(gain step)M. sign. 

£ 3x1 B-^sa aa dss. nan sain,,^ 01^ is as(ioo)oo a«B £§a oi^s ^ u 

EFiQ |^*^ 1]0fl SitVB. i!2?f Sofe a*!(HI 4=SoK33-E 01^ 2fOI M^iUM S31 E£ 

a-Ssw a= msle ?iaci. 

2HH1AJ mai iroi, ns.^a w= om sjs(ioo) = ^da aoiEia §01x11 ^ishji sa 
|fur # oraloiista £d ds?7 aiae am* ^ sash Or^sn-ci*!! amaooi) 

S^EHW 2i= Ol-ySZl ?SE(105)2| 01^ 2fS 2§S^ »gS AJ^hUI 2iQ. 

aaU, 0121 ^= &g=. PAR(Peak to Average Ratio) 2T0I A|S DS.COOIHM S^ES AfgShS H 

Iaf)(clipping)OI ©4S§CT EI2, 01 Of DJE1 4=d dSHI Sffl D-fl (powe rgiaSilW =»§i 
?Yf\ H 2iD. 3 §21. Al^y°l gs(perforraance)M£ St= *^0I STSolM SD. 
o'Hisjog mo]* ClXll^lSXItldOIEJ- ADSL(Asynimetric Oigital Subscriber Line) Nii£M. 

S.B UADSLfUniversal ADSL) Al^gS Sds SblSIS 2132! i?l5Kinitial ization) Hlgll, fil^ S 
Ajg 4=^S1^ 21§3 Jt? E1S (show time) ^SSD. 

ADSL ££^ UADSL M±^m 9\Z! »§ 01^ 5g 5|S=. 42.5.4 !S 4, r Sfl^ b n!li na J2f 5,'f 

B2J(sho« time) 21§ DOT HOIS Sjgt»0. 321 U 471 SI 213 W **DI=.-SSf □ 01 Ei( reverb data)^ 
E1M Aisa- PAR SCI 7dB □ HQ) U8SWI. &J\U 21§0flAl SSS EHftE 2ts A? E1S 21SM 

q. maid. 5a/3. adsl as uadsldi ^ aoia ^M^^jioiHg Sjl^i 
st-Msoi ease swsiai sfe°sAn, ^a assi am m9is mss * 2t= »e or 2§ 

aan; #d Al^gSj 4=dBc. Ol^ 5§ SJS(100)(HI HJsB 0l^(galn)0l S7iaa efflfi= P 

1 sC^aie oau, §a§a as(s (n))= ^^oi uwh zrwi m«7Kaa a= 

MAr&ia^ ^i#oi^ aorl2Ti W»fe s?gsl.Hii. -ma*; iaaa asa njsie s.^?W 
^ we or 5§ sie^i fi^?aa. 

saw otmjsj&h? yisz^i a* 
maAjl^ ^gsj =5ss 4=a taoiasj parbs^ xb^hj s^m aor tas e &xiir 4 a= w 

aanv s ^sa cii oj^ 121 gaemi ass &^a= sas axisioi org 4 
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°!s »s om i§ sism ass^oi sia. 

»| oil isil aM^ Void oM toa Wh iras^ ^e. 4d dsa got to* g 

HifflsSi «*n5s om aoT 4=a. §^ mi s^a d£ s m\= oieies ^ 
SSio & St™ |5 la. iem CH3 nai ssa gas a oi~ a±s s?i d£2i 
hhii M4^a??i ?m to s# 4=bm stitja. 

Hf»a« gAUMM StCH/d. £91 *>§ OI«t «10i 4=0=. S¥S¥E1 S^EI^ Ofe^H dSS OBI 

Sll^lw™ m o&szi-awi ama. pas d£2i tom ?spi «t> a i sd ^e. 
StVtooi aw Va« ««■ a 2 ad 4*e. «»i a i a a 2 ad *Haa*a a 
?i MS $1 ea"m«wi swim ^1 owsn-ajcii aaaai eas mm a sagf 

5**5? Sia 4^7 3E1I! g?| HIS 4=9°S^E12| blH 32HW OEM #71 0IW33 °d!-2| 
Af5j Qim g7|. n±M3\7\ «tt 0|«* 3310) 4*Bt 5tJS^ 21 i9££ fJQ. 

HF&S!« gAJWM 2i0)Al. £f?l TO S# 4=3£. £71 Cm 12* §HS Wtl §E1S S d=2| TO 

I H^spi w« 8 sad S3i tom a*i sas ^api ««• a 4 ad -9-, 4^1 a 2 ad 

(^AlOO) 

OloKB ^SOJ tffE 4'AlOflM S^l! E3 S 2 2, 5 3# ^S£!0. 

« efwoi Ai3«i->ne'0|e 5g tlS=. ie^M 7i« OMT(DiscretB Multi-Tone) dSM O^S 

5S¥-SSHit SS diS 01*8 0)^ gl£Elgi^S&:3?. 0)=! 1*^21 SB A}0 

h| Im*. w$ mm saam sj^ sam <^d dssj tom ^oi^ as 

E£g ^SOII 2lEf 01^ SIS (200) °J £0I?^9)^ M^EOO. E_2g_gioha. L 

e ; :«soi sjtt »i dm 2r 1 ' " ' " y -' 

S5(avg_pwr)il ^SW . _ - . - , 

3d 12J0H sS^BAI O^SH-C|731 aaa(2D1)2| ME1S M£1ii(cl ipping error rate : o,„) S X^ 
S om 2§i «» EBfl&H (optimum threshold ; TH.optJM ^SsOl 91 1!" MEIil/ilg 

c^liE 1§ SSj(2D4). a 2 ad¥(202T 203)2) 3d ^2Kavgj>9r)2> Sg2| Ea#E(TH_opt) 

hiidS 4ttf*ra bia dsVsaspi 21^(205). ^oid oi son [&a s^ms iras^ 
avdin li(207) nan. 4^1 uiia¥(205)S¥a2i ma §ihw maAi oi^sn a =(207)21 am 

3^AI3PI ««■ Om aO1^(20S)M .SUtiQ. 

nan. ^1 Ttm om 2s dtysn-ana atna(2one esa ssa ani ds s 

SSfe 3^4= 0|9|SW' WtfflW §a(BPF : 212). OBI fa JigOPF : 2I2)S SfB 

laa a d2(s (n»2i as(^. laa a ds(s (n))2j ira ; pwr-) a 112121 ga(avg_pwr )s 
5!i3i litTjai 3 a a 4 ad^(2oa, 209). a 2 ad¥(203)s^ a 4 ad¥(209>s^a ada= 





*J£EI(shifter ; 211)S 5*J*[a. OlSJ- g-^ 3W= WS 01^ 2§ SIS(2D0)a 

em-, a ««i 4=da o^sa dS(S(t)m Or^sa-axii shHEKAoc ; 201 )m y\ncmm d 




M202^e S§H ^SBS 3d2J gjlKpwDBS xie.y U1ldlM^a*q b;Ol# 

Mai MaS^EiaSE §S 35!(204)& a f ad^(202) a : a 2 ad^^MAl 4=«a 3d 
laKwr. avgjwridfi BS^BAI Sffl EK^Kpebk power ; peak_P»r)2F. S2 TO (average power ; 
rvgjwr)2| bl^ P«(^ to Average Rati oy ^ ?& *v^OI PAR »0«!>k^A|jm S8W1, D f 

^mS 4 2i4 ol^si-ajqa ama(2oi)2i gsia miEis(o«»)g §§^o. nan. isa eas 
miaH(o«)M oigma 35)21 Eai#E(TH_optm ism eaa wae/tisj eeh#e 
sW(204)°s¥a ssa emue 2«THiopt)i affl^(2K)siaiiaaii hi (205)^ #?i eeh#e 

=aii^TH l^^s^ naif a 1 a a°2' ad^So2. 203k #«fl soia ad ds 
ealmftE 3 ItT ninrok Taia5(2Do% ;^i a^dsm eetsAi otysn as(207)°i 01 
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ows^Paag auiEi(20i)£ aoi aesia. o^sa-pxii ama(2oi)g ««i emm d£ 
e ejga 01*01= %wm figst emm hjshai oi^s wses ^stio. 

SB.raj£5, UADSLfUADSL : Universal Asymmetric Digital Subscriber Li ne)2| OMT(Oiscrete Hulti-Tone) 
MAler, °!SS(encoding)a 1301071 <3H^Z1W S&(lnverse_F«s| : Fourier .Trmfora i. J^)^ 
£daS. 01201 tB^l 71*1 4=dBW ESSlTfl 3D. ADSL E= UADSL Alig2| £?l» 21SM/d=. 
AGC( Automatic 6ain Control )/PLL(Phase-l^ Low)/ra(E^lizeO|OI SSI Ji gWia trainrng)ai2 
D. Ol^Ofl Xiy *§(channel estimation^! OI2f S£ £71*1 2HSMAI=. VWtt BS^ U 

OlElg Omtm ®i £7I» d£(Reverb signal)?! A>gEID), 01 I U gOg Sd* PARfPeak to 

Average tot lofe ^Boffil &g 332, g^aiS! SS 010 H( Information data)71 

si nm imn aa: b aawiAKr, oia as par&ji *rai(oag ga. is* -mb - raw swa 
sag 4* 21= Orasa-axii shieisi gasg ^itiiAi, gas M&if/a^Haf § is 

ai oiaso-axii aaa<2oi)2i gas onag(o«„)g ast.ci. nan. ssa gas 
wiag(o,»)S omtm asjei EMgE(TH_opt)g sssia, asa EagE(TH_opt)oii 2m w§ 01 
fi i§i *ts£». one aoi, gas ouag/ssi EagE as ssk204)mai nam soi par 

2f(peak_PAR)0l l5dBaa. STMSjSS 7ICH5IS Ma Sfg(P,„(t))2 ORH [4*M 2)21 SOI e 01 S 

a. 

[4=4W 21 

oia as oaa «m(p«,(t))i ssse oiysn-axn awacaon aea see* standard 

deviation ; o)£ Cf#2f SO. 
14**1*1 3] 



5.G2 

SJIi^?aOij B&(IFFT)g ?1S QI0ia= ?t$AI& gSCBaussian distribution)© 5>=Q. aaU. E 

ohasa-ani aeiag tiwta as, oi mia o^a-axii awasi gas onag(o«.)s o«i 

|4K««| 4]9f-iO| aQ. 
4] 

«3830 

s ssoa 2jy w# oi^ 5§ as (200)^. £r?ia soi gas oiag(o«»)g st^e§ w 
g or 3ess ^nt*o. om soi e wsos oi^^f ffliOT=,^da amia^gs 

2| S3(^. Md(varlance))g B^^S *KM 7m Om 5Sg 4=«*F7| DHSM, £|5j EagE 

a(TH_opt)s gas osag(c w )g sisson a«Aj ^iso. maAj. 01 nisi s*i EagE 

21(TH_DPt)S ^71 gaS 0Hag(o«»)2l 3399600001 aQ. 

SHUAJ fiStf HWJ SOL B WSOfl °ltJ »S 0|g fflS(20Q)=- 0|g »01g 4^tt«.2iCH 

/j^mjI dssnaf ztg a>«spi ubsod. 4=d dssi &tm =?wm Mmm ast ts £^1 u 

EMQ. imM. XSyOI HfflTIU #d UQIEia PAR HgOl UfflOlE OlgOJ Qi^Stfg 7121 srxi at 
21S21 PAR 2tS 21S21 P/R a SCJ 33HBSQI. 2! mgai'.l«JU|» a 

sw/J'ssa om ag aa araoa nois ^stm aa gas osa^i sag 4s sia. toa 

31 cfaiaCReverto data)(« «fc PAR(peak>AR)g 01 301 PAR(peak_PAR) SOU £7I» 2^21 PAR 

sw^oi^^sg 4=titfO. 3 ss. ^7ismiss se £5 aa arawAiE gasol aoiu 

XI a= aStT 01^(galn)g Sg 4= 21CI-. 

^ E9oia. aoiAi ga^uia soi. gas wag/sta sags as S5|(204)£s*a ess 

' - kSttif Sfl EaSE(HLH)S^EI iS2| a(w)fi 53 «m EagE(TH_L)g gsjr 



Wms^/Wi^'T^2^i*^^2cam wk aoia sd+saiR, 4isa ea nwavajw-wa 
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£?| £°| S g|.o| cejgc 2t(TH_H. RH_L)1 HliflSIOI HI 51 dHi H^tlO-. 

E 30fl EAI3 tiW ITOI, Si 1 *' M 2 3 #¥(202. 203) M #SH 2015! dH2J §2 u}?4 (evg_pwr)£|- 
#91 S SI-91 ESIIeE 2JM(TH_H, RH_L)21°| ti\R IE S3 EI-tI (avg.pwr )J\ #3 EZOjiE 




nioi. ifni a BratHI SlsJ- A>§ 01^ 5§ aS(2D0)(Hl ^bia bll 2¥ (205)011 A1£ 01 = 21 UStJ- 

il°f 2(gapf# sa mew dW 12 wi asfe aisou smiae sis 

B«g(f luctuation)OI UOiUAl 301. #71 A|±IS°J SW.MiM"!?** Sgl SO- 
(H71AI £71 2 (gap)g ^ol^ SS= 61*1 EM#E(TH_L)M 51 s ! EM^E(TH_opt)°! £91 
EE||gE(TH H)S¥E1 3 EPU2J 7IS 0|S|Em 71EIM SS»h= 201 CI. UiE}fi. OflM"*fi01. 7IS 

01^ EWgairustEpPh 0.25dBOIS. £71 a(w)'S TH.H-TH.H/IO"""^"^! 3D. 
QAI E 2M #£bI3. Ol^SH-CIXIg 3tHE1(201)M loO S&a P*ll dS(s(n))c mV= Zui$ 

ail^tslw da. asw sts £moi soiaisai §an a d2(s (n))2i n»ia9£vPi 
a- s^7i ^mm tim. oi = at= oi^ s§ hsoh °jsa 2§a= oi^s a-±Ai5i^ sns m 

01 S WIAI, 1IW ^#¥(210)= CH25 *af.fla<212):«: WfcHHH a ds(S-(n))£h 1E1S £171 d 

5j ds(S(n))°i ia n>?-)M unroot §an a * .- .upra nws M#fl sp._^. ,Qt^l5 

i§(2 12)9 »« IgElH EIS(s(n)). W S^ SEi (212)51 «q. BOH 338 SI 3 Sd¥(208)= 3 
3 d¥ (209)011 A1= #71 ID$l(p«r-)51 SafavgjMr'm ^ttO-. 3S.H 4 3d^(208. , J09)lpofl 

5*ia: «EfB sTda:(s-(n)Jai @a nraOMuw:)fe^«-a.ttS(sjn)» JK* 

7i 9fc Eisi fi£^(2io)s s^aci. naa. Jim am £§m 4=tm7 sioBai iisxe 

m?-l(av9_pwr) ^Al H»| fi#¥(210)S S^SE}. 

EJ-?4 S#¥(210)b SHHIAl ^g*H H1-2F =E1D El 71 d d=(s(n))°l S3 iP^I (avgjwr)^- §E1II 

-=- uunB>a. iei§: * a#si7i ?it^flioids 




a#MAl ^H1^ gg, §[HS §E11) £|7| S d2(s(n))2l B Uj?jaP- 1E1D 9 ^ df ^-(n))^ m 
°|5h 71A1S 2J- SQc 20ID. 2lUSha 4d7|011Al EQ-MEjOia (equal Izer training)2^M ^t!= OH 
£5l^#(saturation)0l gOiy ^ 2171 HBSOIQ. 

cuei-ai, a ^g(m ojte nj?j a# 32 dmt £m sa- seis a7i a ds(s(n))2i 1? 

ds S ^)2i \m%m *i=H(2ii)s e &?a^ s7iai7isai gEiii ti7i a ^(stnM^aiu i 
|}a. iieiii, §eid s * dS(s-(n))si m%7i si?\ a ds(s(n))2j wnm soiaiai 

eh c 0)1X1 j|[H 2t0l = M StM IS^Q. 0l2f ST= ^SOtl B)SB. S aSM ^itl ATS 01^ 5 

i ae(2oo)^ chsj JaT BEisr* a"a S&8&-. toa/d. §&n ^ s^a ^oo sicbai 

#71 AT§ 01^ 5lS(200)°l Ol^s ^±A|7I^ Sfl|§ SWtf ^ 21EK 

oi#MAi. s efson ojs sjes, °i gsf§ #7igh g esoii coei- EAisisAia oi= mm 

7hfeSS sgOIQ. 

01#21- ^ g gSOU £1613. 4d CflOIHHl PAR«S3> Xe^HI ^SOfl 9?liaOI 1991 4= 2i 

Q. 

aaa. ch^ msi ijehuw eisb yaa= sae ttm\o\ am a#»2s« 4d dssi msm 
aoit!- ^ 2ia. 

1. ^dSdM 4d7IS A>g 01^ 5§ SIMM 240) A1: 

^oia oi^ofl, oja s^f m gas>= 4=:32fi ■„ 

4=d dssj am nwiass masi uisg.iiaw ^QW ehses ss»km #71 * 
gsi #71 oi^t xif£s mmm 7m a\m sioi 

£^1 §2 xcfg m$j s^g ais: § gse * nj4: oi^SM *s*iLH7i oj^ #a §a; -eih 
#71 oi^ §21- sei§ ioB §eh§ a oi§ -s^e #7i dfisi iff?4& a#*i^7i *ieh mi m# 4=e 
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s xt*sy= 311- ig°g 4^d dSHi n>?4 ass xm oi^ as. 

g?9 2. HI 1 tKHI SitHAl. 
£71 01^ HI 01 j£3c, 

a«g«Ei opysn dsi axil dsi e&oi-7i sitt oi-fersn-cixia am Em; 

£71 PXI1 HHIB 7SI-7I HI 1 3d $BW. 

£71 m?-|Ofl CH*^ S3# ^SI-71 9i*J Ml 2 3d- 

£71 HI 1 S HI 2 3d ^92S¥H 7*82 £71 ESI S S7| S3 DJSUHI g&SJAJ. £71 Dfe^3- 

PXIi TWeISJ M&S S £71 ESieEl !2ol7| ?lt^ 124*52^ 

£71 350 2 3d ^3°S^E19J £71 12 DWI» £71 EMSE2f°l tiling 4=3381-71 9ttt HI 12 4=EN 

□ein 

£71 HI a 4=^°S^Eie| Him 12HHI S7I 0M£3 °J52| S7I DRi g7h ££= S£A|7 171 

oil 5oj _ #ef 2§ 4=d dssi mi ass ssj *m am £2 si 

s. 

g^3. HI 2*KHI 2*01 /d, 

£71 SEIS Mais, £^| -Ai dS2| gQ) j^g. g^E^SI HI MM CH^ 0)121 S>SS ffiS^ 4= 
gqiff 4. HI 3 sum SifflAI. 

£71 EfllSE=. £71 i5E**HI HS2! 21 i§£5 ofe ^d dS2J E>%l aSS 9I«J- X>§ 015 

sras. a-csni suxai. 

£71 »g 015 aS= £7iaS 4=3Sfe HI 1 21221- SdS: 4*«Sfe HI 2 2f2°S 72EI01. 

£71 HJ 1 2f22J aCH EF?l2h S3 H>9l5|<-'-HI> SQ ^ 3D) EWJSf S2 ©SIS) HISS 7Fd »l 2 2h 
20fl/d°l £^=281^=*=; S7IK5JH& #71 HI SOU £71 5 2f§S| £71 HIS2I WIS &2 

d22j UJSI aSS Sit? X*5 015 22 41 S. 
=SJ^?« 6. « 5 tflJfl 210IAI. 

£71 dim 4^3S. £71 EfllS EM gStflAl ±§2| 2?i'3fil £22 SI 1 S HI 2 EMSE2* £71 
S2 tth?IS HlfflSFEI. 

£71 DJ?I7F £71 HI 1 EOISE aP ££3 HI 12J 2TS, £71 S3 DJ$l7f £71 HI 1 S! HI 2 E 

Sse um Eates hi 2°i afc-naa ^7f»a JB^*^&£%\!IP waa a 321 a 
s gessfe as ^sss sh= *d ds°j ass sit* »& 015 52 as. 

g?S7. . HJ G%W 2101 Al, 

£71 01^ HI 01 £71 HIH H2I-7F £71 HI 1SJ g^S 7W= £71 O^S3 ?5ES| £71 01 

is aSAj?iii7£7! ura l aafr «ra a a as 7w^ £7i oi^s asAj|jw»iL aaa 

£71 HUH mn& £71 HI 3°| 2tS 7W= 3? £71 0111 §7hA|7|=.aS 1S£1 ofe ^d d2 

°i cm ass 9i^ oi^ 52 as. 

g?»8. HJ 2*KH .St0iA|, 
£71 Ii}?J a£ 4=B£. 

£71 Oj^ S2F SEHS gti HEMS dS21 D}$IS ^SOI 3d 4^2>; 

£71 itt?40fl QltJ- SaS ^§h7l HI 4 3d 4^32h;_ 

£71 HI 2 3d ^B2h £71 HI 4 3d *B®SVE1 d^SJ^ HEiS d d£M DfeJ- £71 S3 H>5l2f 

Ida a oil : dssj £7i @s urns HiacKJi. SEig a oi$ S7i m%m ass^i 
hioi dss w^s^ nm a£^; -iaa 

£71 IW.-M«l«a¥El'tt4ISI& S7I HlOi dSM gSSSAl £71 SB IS df a I fSS MJP 71 91 
t!" SS 49S 5SI«>= 31S efe 4=d dS?l HHM aSS 9lt!" W5I 015 52 SS. 

9.- . a* b tioii::aoi ai , •K-i P. 

£71 ^i§ 3 *eE1(left shifter)S ^»£EI= SS 5S°S «fe 4=d dSEJ DJSI aSS 91 

& im dip :£2 as.. 
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